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COMPLETE SPECIFICATION 

New Hydroxyphenyl-l,3-5-Triaziiies, process for their 
preparation and their use 

We, CEBA Limited, a Swiss Body Corporate, of Basle, Switzerland, do hereby 
declare the invention for which we pray that a patent may be granted to 11% and the 
method by which it is to be performed, to be particularly described in and by the 
following statement: — 

" This invention relates to new hydroxyphenyl-1 : 3 : 5-triazine compounds which 5 

are useful as ultra-violet filters, and which may be applied to a wide variety of organic 
w materials. The invention also relates to processes for treating organic materials with 

such compounds. 



The hydroxyphenyl-1 : 3 : 5-triazines of the invention are represented by Ac 
ly formula: 

CD f 

N* Cx N 
l 0 • 
A-C V C-X 



10 



in which R is a phenyl radical bound through a cyclic carbon atom directly to the 
triazine ring, and containing a hydroxy! group in the ortho position to the bond to 
the triazine ring, and also containing a group of the formula — O — W, in which W 
15 is an alkenyl or substituted alkyl group; and * 15 
in which A and X are identical or different and each is a substituted or unsubstituted 
phenyl radical bound through a cyclic carbon atom directly to the triazine ring. 
The radical R may, for example, correspond to the formula: 
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... ' 

in which U t and U, are identical or different, and each is hydrogen, a* hydzozyl. 
groupt, & halogen, particularly fluorine or chlorine, a Q — C, alkyl or alkoxy group, 
a phenyl or phenylalkyl group, for example benzyl, and 

in which W is a Q— C, alkenyl group, for example vinyl, aflyl or crotyl group, op g 
substituted ajkyl group. 5 

Particularly suitable substituted alkyl groups which are represented by W are 
those containing 1 to 8 carbon atoms, for example hydroxyalkyl groups such as 
— CH»CHaOH, — CH 2 CH 2 CH 2 OH, — CHsr-CHOH— CH s OH and 
—CHa— ^r-^CHs-^CHjOH; hydroxyalkoxyalkyl groups such as 
10 — CHj — CH 8 — O — CH* — CH 8 OH and 10 
— CHi— CHa— CH,— 0--CHa— CH,— CH^ 
halogenoalkyl groups such as — CH, — CHa— CI and — CH 8 — CHa — CH, — Q; 
cyanoalkyl groups such as — CHa — CH, — CHa — CN; carboxyalkyi groups such as 
— CHa — CO OH and — CHa— CH,— CH 8 — COOH; carbalkoxyalkyi groups such as 
— CHa — COOCHa, — CHg— COOCaH, and — CH,— CHa— CH*— COOC^H 3 ; 15 
acylalkyl groups such as phenacyl, — CH. — CO — CBd and — CHa---CH»— C(>— C£L„ 
or the group — CHa — COOCHa — CH 2 OHj or aralkyl groups such as benzyl and p- 
chlorobenzyl groups. 

Preferably u x and U s are hydrogen and W is a Ci — C, alkenyl, hydroxyalkyl, 
hydroxyalkoxyalkyl, halogenoalkyl, cyanoalkyl, carboxyalkyi, carbalkoxyalkyi, 20 
phenylalkyl or a halogenopbenyklkyl group, or a phenacyl group. 

The radicals A and X in the general formula (1) may be identical or different, 
and will generally represent a radical as hereinbefore defined for R. They preferably 
have one of the formulae (3), (4) and (5) as follows: 




25 



in which W has the meaning ascribed in fotmul^ ^); 




in which W 2 is hydrogen or has the meaning ascribed to W in formula (2); 




in which U is hydrogen or a halogen, for example chlorine, a Q — C 4 alkyl or alkoxy . 30 
group, or a phenyl group, and U 0 is hydrogen or a Q — C 4 alkyl group. 

Thus particularly useful compounds according to the invention are represented 
by the formula: 
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j. i y 

in which W has the meaning ascribed in formula (2) and A x and X x are irfgntfral or 
different, and are represented by the formulae (3), (4) or (5). 

The hydroxyphenyl-1 : 3 : 5-triazines of the invention may be obtained, for 
5 example, by reacting in an anhydrous inert solvent in the presence of a Friedel-Crafts 
catalyst, for instance aluminium chloride, a halogeno-1 : 3 : 5-triazine with a compound 
of the benzene series containing two hydroxyl groups in meto-position to each other, 
and if desired with other compounds of the benzene series, whereupon the resulting 
hydroxylated product is reacted with a suitable etherifying agent in a manner such 
10 that a hydroxyphenyi-1 : 3 : 5-triazine of the formula (1) is obtained 

As examples of compounds of the benzene series that contain two hydroxyl groups 
in weto-position to each other there may be mentioned 1 : 3-dihydroxy-4-methyl- 
benzene, l:3:5-trihydroxybenzene and especially 1 : 3-dihydroxybenzene. 

As examples of the compounds of die benzene series which may be used as 
15 further starting materials there may be mentioned the following: X5 

1 : 3-dialkylbenzenes such as 
1 : 3-dimethylbenzene and 
1 : 3-diethyIbenzene, 
l-chloro-3-methyIbenzene, 

20 l-methyl-3-raethoxybenzene and 20 

l-n-propyl.3-methoxybenzene. 
Particularly suitable etherifying agents are, for example, ethylenecMorohydrin, 
gJycerinnflKMorohydrin, n-allylbromide, benzyl-chloride, para-chlorobenzyl chloride, 
crotyi bromide, y-bromobutyronitrile, y-bromobutyric acM ethyl ester, l-chloro-3- 
25 bromopropane, phenacylbromide, chloroacetic acid ethyl ester, chloroacetic acid and 25 
bromoaceric acid glycol ester. 

The present invention also includes die use of hydroxyphenyl-1 : 3 : 5-triazines of 
the formula (1) for protecting organic materials from the harmful effects of heat, air 
and, especially, ultraviolet rays. 
30 Quite generally, there are three different ways of using the new products, either 30 

separately or in combinations : 

(A) The stabiliser, especially the light filter, is incorporated with a substrate to 
protect it from the attack by ultraviolet rays, so as to prevent a change in one 
or more physical properties, for example discoloration, impairment of the tear 

35 strength, embrittlement or the like and/or chemical reactions triggered off by 35 

ultraviolet rays, for example oxidation. The incorporation may take place before 
or during the manufacture of die substrate or subsequently by a suitable opera- 
tion, for example by a fixing operation similar to a dyeing process. 

(B) The light filter is incorporated with a substrate in order to protect one or more 
other substances contained in the substrate, for example dyestuffs, assistants or 40 
the like. The protection of the substrate described under (A) above may be 
achieved at the same time. 

(C) The light filter is incorporated with a "filter layer" for the purpose of protecting 
a substrate placed directly underneath or at a distance from ft (for example in 
a shop window) from the attack by ultraviolet rays. The filter layer may be solid 45 
(a film, foil or dressing) or semi-solid (a cream, oil or wax). 

Thus, a process for protecting organic materials from the harmful effects of heat, 



50 



filter layer placed an top of the material to be protected. 



50 
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As organic materials that can be protected there may be mentioned: 

(a) Textile materials quite generally, which may be in any desired form eg. in the 
form of fibres, filaments, yarns, woven or knitted fabrics or as felt, and all 
articles manufactured therefrom; such textile materials may consist of natural 

5 materials of animal origin, such as wool or silk, or of vegetable origin such as 5 

cellulose materials from cotton, hemp, fax, linen, jute and ramie; also of semi- 
synthetic materials such as regenerated cellulose, for example rayon, viscoses 
including spun rayon, or synthetic materials available by polymerisation or 
copolymerisation, for example pdyaoyionitrile, polyvinyl chloride or polyolefines 

10 such as polyethylene and polypropylene, or those which are accessible by poly- 10 

condensation, such as polyesters and above all polyamides. In the case of semi- 
synthetic materials it is of advantage to incorporate the protective agent already 
with a spinning mass, for example a viscose spinning mass, acetylceDulose spin- 
ning mass (including cellulose triacetate) and with masses destined for the manu- 

15 facture of fully synthetic fibres, such as polyamide melts or polyacrylonitrile 15 

spinning masses, before, during or after the polycondensation or polymerisation 
respectively. 

(b) Other fibrous materials not being textile materials; they may be of animal origin 
such as feathers, hairs and pelts or hides and leathers made from die latter by 

20 natural or chemical tanning, as well as manufactured goods made therefrom; also 20 

materials of vegetable origin such as straw, wood, woodpulp or fibrous materials 
consisting of densified fibrous materials, more especially paper, cardboard or 
hardboard, as well as finished products made from die latter; also paper pulps 
used in the manufacture of paper (for example hollander pulps). 

25 (c) Coating and dressing agents for textiles and papers, for example those based on 25 
starch or casein or on synthetic resins, for example from vinylacetate or deriva- 
tives of acrylic add. 

(d) Lacquers and films of diverse composition, for example those from acetylcettulose, 
cellulose propionate, cellulose butyrate or cellulose mixtures, for example cellulose 

30 acetate! + butyrate and cellulose acetate + propionate; also nitrocellulose, poly- 30 

vinylacetate, polyvinyl chloride, polyvinylidene chloride, copolymers of vinyl 
chloride and vinyfidene chloride, alkyd lacquers, polyethylene, polypropylene, 
polyamides, pdyacrylonitrue, polyesters and die like. Another way of using the % 
hydroxyphenyl-1 : 3 : 5-triazine is their incorporation with wrapping materials, 

35 more especially the known transparent foils of regenerated cellulose (viscose) or 35 

acetylcellulose. In this case it is as a rule advantageous to add the protective 
agent to the mass from which these foils are manufactured. * 

(e) Natural or synthetic resins, for example epoxy resins, polyester resins, vinyl 
resins, polystyrene resins, alkyd resins, aldehyde resins such as formaldehyde 

40 condensation products with phenol, urea or melamme, as well as emulsions of 40 

synthetic resins (for example oil-in-water or water-in-oil emulsions). In tins case 
it is of advantage to add the protective agent before or during the polymerisation 
or polycondensation respectively. Furthermore^ there may be mentioned synthetic 
resins reinforced with glass fibres and laminates made therefrom. 

45 (f) Hydrophobic substances containing oil, fat or wax, such as candles, floor polishes, 45 
' floor stains or other wood stains, furniture polishes, especially those destined for 
the treatment of fight-coloured, possibly bleached, wood surfaces. 

(g) Natural rubber-like materials such as rubber, balata, gutta percha or synthetic, 
vulcanisable materials such as polychloroprene, olefmic polysulphides, poly- 

50 butadiene or copolymers of- butadiene +styrene (for example "Buna" (Registered 50 

Trade Mark) S) or butadiene + acrykmitrile (for example "Buna" N) which may 
also contain fillers, pigments, vulcanisation accelerators and die like, and in whose 
case the addition of die hydroxyphenyl-1 : 3 : 5-triazines aims at delaying the 
ageing and with it preventing changes in the plasticity properties and embrittle- 

55 ment 55 

(h) Cosmetic preparations such as perfumes, dyed or undyed soaps and bath salts, 
skin and face creams, powders, repellants and especially sunburn oils and creams. 
It goes without saying that the hydroxyphenyl-1 : 3 : 5-triazmes are suitable as 

protective agents not only for undyed but also for dyed or pigmented materials; in 
60 this application the protection extends also to the dyestuffs, whereby in some cases 60 
very substantial improvements of the fastness to light are achieved. If desired, the 
treatment with the protective agent and die dyeing or pigmenting process may be 
combined. 
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Depending on the kind of material to be treated, demands made on the efficiency 
and durability and other requirements die amount of the stabiliser, especially light 
ffl 5?\ f° . Jfcorporattd with the material to be treated may be varied within raSer 
wide limrts, for example from about 0.01 to 10% preferably from 0.1 to 2% of the 
weight of the material which is to be directly protected from the harmful effects of 
heat, air and especially ultraviolet rays. 

by wright* 0therwise indicated > P"* 803 percentages in the following Examples are 



-OH 

OH N^N HO 
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Example 1. 

• a£? PartS ? f - 1 : 3-dihydrox^enzene and 37 parts of cyanuric chloride are dissolved 
in 400 parts of nitrobenzene. While cooling with ice and stirring, 42 parts of anhydrous 
aluminium chloride are added to the solution so rapidly thatlfae temperature does not 
rue above 20° C. In the course of 30 minutes the temperature is then raised to 90 to 
95° C. and the batch is stirred on at this temperature. The dark-red solution is then 
as decomposed with a mixture of 1000 parts of water, 900 parts of ice and 100 parts 15 
of concentrated hydrochloric add. The water is repeatedly decanted from the nitro- 
benzene layer until it reacts neutral The mixture is then subjected to steam distilla- 
tion and the precipitated product of the formula 

(7) OH 



20 is suctioned off. On drying, it yields 75 to 80 parts of yellow crystals. After two on 
' a2yS?X? ^thyl-f cnmamide the yellow needles reveal the following 

- C ll H M 0,N,.Cyi r ON C H N 

. 1Aflfl „ calculated 60.24 4.63 11.71% 
25 M.p above 300° C 

found 60.42 4.47 11.16%. 25 

9.8 Parts of the compound of the formula (7) are added to a solution of 9 parts 
of Potassium hydroxide in 200 parts of ethyleneglycol monomethyi ether. While 
stirring at 70° C, 13 parts of emylenechlorohydrin are then dropped in, the batch ™ 
30 is stirred on for 4J hours and the reaction solution is poured into 300 parts of 2N- 
Irydrochlonc acid and 200 parts of ice; the precipitate is suctioned off, washed neutral 
with water and dried at 70 to 80° C. under vacuum, to yield about 8 to 9 parts rfme 
compound of the formula * 

OH 

(1 



k 0H.' 
0H^ N 

(8) 

35 The analytically pure product obtained by recrystallisation from dioxane+ ethylene- « 
glycol monomethyi ether melts at 283— 285° C + y wK ^ 35 

C, T H 2T N,0, C H N 

calculated 60.33 5.06 7.82% 
found 60.61 5.02 7.87%. 



*1 
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Example 2. 

When in the first paragraph of Example 1 cyanotic chloride is replaced by an 
equivalent amount of 2-phenyl-4 : 6-dichloro-l : 3 : 5-triazine, the compound of die 
formula 



(9) 



is obtained in similar purity 



HO * OH HO OH ykk*- ^ "b"™ 

" \^N-^YV 300° C 



"0 



CnH u 0 4 N a C H N 

calculated 67.55 4.05 1126% 
found 67.07 4.13 11.55%. 

37.3 Parts of the compound of the formula (9) are dissolved in 300 parts of 
10 dunetbylformamide containing 10 parts of sodium hydroxide, and in the course of 10 
one hour 27 parts of n-aUylbromide are dropped in at 80° C The reaction solution 
is stirred for 4J hours at 80° G, then heated to the reflux temperature (145° C) and 
maintained at this temperature for 15 minutes. The solution is cooled to 70° C and 
25 parts by volume of concentrated hydrochloric acid are added. The precipitated 
15 product of the formula 15 



H2C-CHCH 2 0^-^ C-Q^OCHgCH-C^ 




(10) 

is suctioned off at room temperature and washed neutral with water. Yield: 42 parts! 
An analytically pure product obtained on recrystallisation from benzene + cyclohexane 
melts at 178° C 

C tT H to N fl 0 4 C H N 20 

calculated 71.51 5.11 927% 
found 71.62 5.28 9.07%. 

When n-allylbromide is replaced by 25.5 parts of benzyl chloride and the crude 
product is recrystallised from dioxand + cyclohexane, the compound of the formula 

W 0H OH 



25 ~ fi^H ~ 25 



6 



is obtained. The analytically pure product melts at 242 to 246° C. 

C^HnNA C H N 

calculated 72-56 4.57 9.07% 
found 72.18 4.77 8.95%. 
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When benzyl bromide is used in an excess of 25% over die calculated amount, 
the product of the formula 

OH HO 

0 

(12) 

is obtained in a yield of 54.6 parts. The analytically pure product obtained by 
recxystallisation from dioxand+ methanol melts at 171 to 172.5° C 

Ca fi H 2T N s 0 4 C H N 

calculated 75.93 4.92 7.59% 
found 75.93 4.81 7,53%. 

Example 3. 

18.7 Parts of the compound of the formula (9) are dissolved in 300 parts of 
dimethyif ormamide containing 5 parts of sodium hydroxide. In the course of 1 hour 
at 80° C 25 parts of para-chlorobenzyl chloride are dropped in and the reaction 
solution is stirred for 5 hours at 80° G, cooled to room temperature (18 to 20° C) 
and the reaction mixture is poured into water. The precipitate is filtered off and freed 
from by-products by being boiled in alcohol The product of the formula 

OH HO 



is sparingly soluble in alcohol and is recrystallised from dioxand + qrdohexane. Hie 
analytically pure product melts at 265 to 267° C 

Q 5 H a6 N 4 0 4 a a C H N 

calculated 67.53 4.05 6.75% 
found 67.89 4.08 6.77%. 

Example 4. 

14.8 Parts of the compound of the formula (9) are heated at 20° C together 
with 100 parts of emylenecMorobydrin in 100 parts of dimethyif ormamide until a 
homogeneous solution has formed. In the course of one hour 19.2 parts of sodium 
hydroxide in 20 parts of water are dropped into the clear solution at 65 to 70° G 
When all sodium hydroxide solution has been added, the batch is cooled to room 1 
perature (18 to 20° C), and the precipitated product of the formula 

JH ■ HO 

(") . HOCHgC^OHQ-^^^C-Q-OCHjCHgOH 
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is suctioned off, washed with 2N-hydrochloric add and then with water, and recrystal- 
lised from aqueous dioxane, to give a yield of 9.7 parts. The analytically pure product 
melts at252 to 253° C 

C^HfcNaOe C H N 

calculated 65.07 5.02 9.11% 
found 6530 5.00 9.39%. 



Example 5. 

18.7 Farts of the compound of the formula (9) are dissolved in 200 parts of 
ethyleneglycol monomethyl ether containing 5.6 parts of sodium hydroxide, and 12.5 
0 parts of crotyl bromide are tipped in at 80° C The temperature is then maintained 1 
for 3 hours at 35 to 40° C and then for another 2 hours at 65 to 70° C The product 
of die formula 



(15) 

{ J OH' HO 



CH 3 CH=CHCH20-^9 ;fpNv C-^-OCH 2 CH=CHCH3 



crystallises from the reaction solution. The batch is cooled to room temperature (18 
5 to 20° C), and the crude product is suctioned off and recrystallised from benzenet+ 1 
methanol The analytically pure product melts at 212—213° G 

Q l| H 2T N a 0 4 C H N 

calculated 7233 5.65 8.73% 
found 72.25 5.77 8.63%. 

9 When crotyl bromide is replaced by the calculated amount of >^bromobutyronitrile, 2 

the product of the formula 



6 



is obtained. In its analytically pure form it melts at 223 to 224° C 

C»AffN,0 4 C H N 

calculated 68.62 4.97 13.80% 2! 
found 68.34 4.89 13.47%. 



When crotyl bromide is replaced by the calculated amount of y-bromobutyric 
acid ethyl ester, reacting for 20 hours at 70° C, and the reaction solution is poured 
into water, the product of the formula 
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OH HO 

0 

is obtained After recrystallisation from benzene: + methanol the analytically pure 
product melts at 100 to 101° C with decomposition. 

Q^H^O, C H N 

5 calculated 65.88 5.86 6.99% 5 

found 65.67 5.56 7.05%. 

Example 6. 

18.7 Parts of the compound of the formula (9) together with 63 parts of 90% 
solid potassium hydroxide are dissolved in 180 parts of ethyleneglycol monomethyl 

10 ether, and in the course of i hour 15.75 parts of l-chloro-3-bromopropane in 10 parts io 
of ethyleneglycol monomethyl ether are dropped in at room temperature (18 to 
20° C> The whole is then heated for 6 hours at 30° C and for 16 hours at 45° G, 
and then cooled. The precipitated product is suctioned off, washed with a small amount 
of methanol and then with water slightly acidified with hydrochloric add, and then 

15 dried, to yield 8.5 parts of the product of the formula 15 

OH JJ0 
Ct-a 2 a 2 CH 2 O^C^ 



(18) 

which, after two recrystallisations from benzend + methanol, melts at 111 to 183° C 

QrH 25 0 4 N a a, C H N 

calculated 61.71 4.79 8.00% 
20 found 61.69 4.89 7.80% 20 

Example 7. 

18.7 Parts of the compound of the formula (9) together with 6.3 parts of 90% 
solid potassium hydroxide are dissolved in 180 parts of ethyleneglycol monomethyl 
ether, and in the course of half an hour at room temperature (18 to 20° C.) 19.9 parts 

25 of phenacylbromide dissolved in a minimum of ethyleneglycol monomethyl ether are 25 
dropped in. The batch is then stirred for 2 hours at 45° C, for 2 hours at 60° C 
and for a further 2 hours at 80° C and then cooled. The precipitated product is 
suctioned off, washed with a small amount of methanol and then with very dilute 
hydrochloric acid. After drying, there are obtained 27 parts of the compound of the 

30 formula 30 
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0 (W .HQ 



0 



which, after four recrystallisations from dimethylformamide, melts at 280 to 281° C 

Q,Ha,O ft N a C H N 

calculated 72.89 4.46 6.89% 
found 72.67 4.49 7.05%. 

Example 8. 

When in the first paragraph of Examples 1 cyanotic chloride is replaced by an 
equivalent amount of 2-(para-tertiary butyI)-phenyl-4 : 6-dichloro-l : 3 : 5-triazine, the 
compound of the formula 

(20) 



HO N^^N OH 



*¥-C-CH 3 
CH 3 



is obtained in similar purity; it melts above 300° C 

A solution of 21.45 parts of the compound of the formula (20) in 150 parte of 
dimethylformamide is mixed with a solution of 5 parts of sodium hydroxide in $ 
parts of water. In the course of 1 hour 13.5 parts of n-allylbromide are dropped in 
at 80° C, and. after all die n-allylbromide has been added the batch is stirred fox 4J 
hours at 80° C For processing, the reaction mixture is poured into 25 parte of con- 
centrated hydrochloric acid, in 500 parts of water. The precipitated product is 
separated from die aqueous solution and taken up in benzene. Methanol is added to 
die hot benzolic solution until turbidity sets in, and the batch is then cooled to room 
temperature. The resulting crystalline product of the formula : 



OH HO 




(21) 



0(3 

is filtered off and dried at 80° C. under vacuum. The analytically pure product 
obtained by recrystallisation from benzene + methanol melts at 146 to 147° G 

QA1N1O4 C H N 

calculated 73.06 6.13 8.25% 
found 73.15 6.11 8.36%. 
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The mother liquors from the benzend + methanolic solutions are evaporated to dryness, 
the residue is dissolved in benzene and chromatographed on neutral alumina (activity 
HI). The benzene ehiates furnish further compound of the formula (21), while the 
dioxane eluates furnish the compound of the formula 

f 22 ) OH HQ 
HO- 



Aw* 

0 



H4C-C-CH3 
CH3 . 

The analytically pure product obtained by recrystallisation from dioxane + cyclohexane 
melts at 230 to 231° G 

Ca.N.rN.Q, C H 

calculated 71.62 5.80% 

found 71-66 5.80%. 10 

When n-allylbromide is replaced by die calculated amount of benzylbromide, die 
product of the formula 

(23) 

OH HO 




crystallises out of the reaction solution in a yield of 17.9 parts. The analytically pure 
product obtained by recrystallisation from benzene + methanol melts at 212 to 214° C 15 

CHuNA C H N 

calculated 76.82 5.79 6.89% 
found 76.73 5.82 7.07%. 

Example 9. 

21.5 Parts of the compound of the formula (20) are dissolved in 150 parts of 20 
dimethylformamide and 150 parts of ethylenechlorohydria At 80° G, in the course 
of 1 hour, 25 parts of sodium hydroxide in 25 parts of water are dropped in. The 
immediately formed precipitate is suctioned off, washed with dilute hydrochloric acid 
and then with water and dried at 80° G under vacuum. Yield: 23 parts. The com- 
pound of the formula 25 

OH HO 



(24) 



MOW 



H3C-C-CK3 

melts after recrystallisation from dioxane + cyclohexane at 181 to 188° G 
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C w H M N,0 T C H 

calculated 66.29 628% 
found 66.49 5.93%. 

Example 10. 

10.75 parts of die compound of the formula (20% 7 parts of potassium carbonate 
and 6.5 parts of chloroacetic acid ethyl ester axe taken up in 300 parts of acetone and 
refluxed for 3 days. To process the reaction solution it is poured into 1000 parts of 
water, and the precipitated product of the formula 

0H HO 
^(JOCCHjp^C^C^OCHgCOOCjHs 



H 3 C-9-C% 

°*1 



(25) 



10 is filtered off and dried at 70° C under vacuum. Yield: 14 parts. The analytically 10 
pure product obtained by recrystallisation from benzend+cyclonexane melts at 169 
to 170° C 

QJB^N.O, C H N 

calculated 65.88 5.86 6.99% 
15 found 65.64 5.81 7.05%. *15 

When mice the amount of chloroacetic acid ethyl ester is used, there results the » 
product of the formula 



(253) HO OC^COOCgHj 
CaHsOCJCCHjO^C^^-^OCHgCOOCgHs 



N^N 
H3C-C-CH3 



(25a) 

in a yield of 14 J parts. The analytically pure product obtained by recrystallisation 
20 from benzene: +cydohexane melts at 139 to 141° C 20 



C H N 

calculated 64.61 6.01 6.11% 

found 64.41 5.82 636%. 

- ... 
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Example 11. 
24 J Parts of the compound of the formula 

(26) 



OH HO 
H0<5< N >€>0H 



OCH3 

[prepared by condensing 1 mol of 2-para-methoxyphenyM : 6-dichloro-l : 3 : 5- 
triazine with 2 mols of resorcinol in the presence of aluminium chloride in nitro- 5 
benzene; m.p. 341 to 342.5° C] are dissolved in 150 parts of dimethylfonnamide 
containing 5 parts of sodium hydroxide. In the course of 1 hour at 80° C 13.5 parts 
of n-allylbromide are dropped in. The reaction solution is stirred for another 4 hours 
at 80° C, then heated to the reflux temperature (145° C) and maintained at this 
temperature for 15 minutes. For processing the cooled batch is poured into 1000 parts 
of water, and the precipitated crude product (yield: 27 parts) is suctioned off and 
dried at 80° C under vacuum. The product of the formula 

^ OH HO 

H2C<HCH20-^9^ N ^C-^OCH2CH-CH 2 

$ 

OCH3 

is obtained by extracting the crude product with benzene, followed by chromato- 
graphy on neutral alumina (activity III) with benzene. The analytically pure product 15 
obtained by recrystaUisation from benzene + methanol melts at 135 to 137.5° C. 

QJE^N.O, C H N 

calculated 69.55 5.21 8.63 
found 69.65 5.35 8.51. 

When n-allylbromide is replaced by the calculated amount of benzylbromide, the 20 
product of the formula 

OH HO 




(28) 



is obtained in similar yield and purity. The analytically pure product obtained by 
recrystaUisation from dioxane -f cyclohexane melts at 87 to 88° C 



14 
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Q lfl H 89 N30 a C H N 

calculated 74.08 5.01 720 
found 74.20 5.16 6.89 

Example 12. 

5 10.1 Parts of the compound of the formula (26), 8 parts of potassium carbonate 5 

and 7 parts of cfaloroacetic add ethyl ester in 500 parts of acetone are stirred under 
reflux for 3 days. The reaction product is poured into 1000 parts of water, acidified 
with dilute hydrochloric acid, suction-filtered and washed neutral with wate r. The 
benzene eluates of the crude product, chromatographed on neutral alumina of activity 

10 HI, furnish the compound of the formula 10 



(29) OH HO 




The analytically pure product obtained by recrystallisation from benzer»t + methanol 
melts at 152 to 153° G 

C^NaO. C H N 

15 calculated 62.60 5.08 7.30 15 

found 62.44 5.07 7.23. 

When twice the amount of chloroacetic add ethyl ester is used, there results the 
product of the formula s 



OH OCH2COOC2H5 
C 2 H500C(^O^^C^OCH2CpOC2^ 




2o in a yield of 14.2 parts. The analytically pure product obtained by recrystallisation 20 
from benzencl+ cyclohexane melts at 174 to 176° G 

Q^HiOu C H N 

calculated 6U5 5.33 635 
found 61.45 5.31 6.36. 

25 Example 13. 22 

8.2 Parts of the compound of the formula 

ss. 

to ■ 



10 



1,061,321 15 

[obtained by condensing 1 mol of 2-para<htorophenyl-4 : 6-dichloro-l : 3 : 5-triazine 
with 2 mols of resorcinol in the presence of aluminium chloride in nitrobenzene; mp. 
above 350° C] are dissolved in 80 parts of ethyieneglycol monomethyl ether contain- 
ing 2.4 parts of potassium hydroxide. While stirring the whole at 20 to 25° C, 5 
parts of allylbromidc are added and the temperature is thereupon raised within 1 hour i 
to 60 to 65° C. The batch is stirred for 3 hours longer at the same temperate and 
then poured into 200 parts of 1% hydrochloric add, whereupon the product of the 
formula 

ct 



C 32 ) jJ^^T 

is obtained in the form of light-yellow crystals. Yield: about 8 parts. The analytically 
pure product obtained by two recrystallisations from benzend.+ methanol melts at 143 
to 144^ C» 



H0 l^fl OH 




CH2-CH-CH2-0 ^o-m T o^cM 2 

is obtained in similar yield and purity, melting at 136 to 137° C 



10 



CstHmO^Q c h n 

calculated 66.46 4.54 8.61 
15 found 66.77 4.56 8.43. « 

When allylbromidc is replaced by the equivalent amount of benzylbromide, there 
results the product of the formula 

(33) 



in similar purity and yield, melting at 177 to 178° C 

20 c;^,o 4 N,a C H N 

calculated 71.49 4.46 7.15 
found 7125 438 7.10. 

When 2-para-chlorophenyl-4 : 6-diresorrinyi-l : 3 : 5-triazine of the formula OV) 
is replaced by the equivalent amount of 2-a^henyM:6^iiresordiryl.l:3:5-triaane 
25 [prepared by condensing 1 mol of 2-dujb^l-4:6^chloro-l:3:5-tria2ine with 2 « 
?££ 5? nsoranol m the presence of aluminium chloride in nitrobenzene: m.p. above 
350° G], die product of the formula 



16 
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CaaHaxO^N, C H N 

calculated 74.84 5.14 7.94 
found 74.67 521 7.96 

Example 14. 

5 122 Parts of triresorcmyl-1 : 3 : 5-triazine of the formula (7) are dissolved at f 

120° C in 150 parts of ethykneglycol monomethyl ether containing 5.4 parts of . 
potassium hydroxide. The temperature is then lowered to 55 to 60° C, 11 parts of 
allyibromide are stirred in, and the whole is stirred for another 4 hours at tie same 
temperature and men poured into 200 parts of 1% hydrochloric acid, to yield the 

10 product of the formula 1 

« N ^x N HO 

in the form of light-yellow crystals melting at 168 to 169° C 

CaoHa.OeN, C H NT 

calculated 68.56 5.18 8.00 
15 found 68.47 5.32 8.05. li 

Example 15. 

122 Parts of triresorcinyi-l:3: 5-triazine of the formula (7) are dissolved in 150 
parts of dimemylfonnamide containing 3.7 parts of sodium hydroxide. While st ir r in g 
at 60 to 65° C, 10 parts of benzylbromide are dropped in and the batch is stirred for 
20 4 hours at the same temperature, to yield after the usual processing the product of 2 
the formula 



0H 

(36) QH ^ 0I J 0 • 



melting at 249 to 250° C 

q,,H lr O,N 8 C H N 

calculated 71.78 4.65 7.18 

found 71.74 4.63 7.01. 

Example 16. 
6.6 Parts of the compound of the formula 
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[obtained by condensing 1 mol of cyanuric chloride with 2 mols of 1 : 3-dimethyl- 
benzene in the presence of aluminium chloride in benzene; m.p. 138° C) and 3 parts 
of 1 : 3-dihydroxybenzene are dissolved in 60 parts of nitrobenzene, and at 15 to 
20° C. 3 parts of anhydrous aluminium chloride are added. The temperature is raised 
within 30 minutes to 110° Q, the batch is stirred for 3 hours longer at this tem- 
perature and then poured into a mixture of 250 parts of water, 200 parts of ice and 
50 parts of concentrated hydrochloric acid After the usual processing (cf Example 1) 
about 8 parts of the compound of the formula 

(38) 




0 are obtained in the form of pale-yellow crystals melting at 197.5 to 198.5° C from 10 
aqueous dimethylformamide. 



5 



20 Parts of the compound of the formula (38) are dissolved in 150 parts of 
dimethylformamide containing 2.5 parts of sodium hydroxide. At 80° C, within 1 
hour, 7 parts of n-allyibromide in 50 parts of dimethylformamide are then dropped in. 
The reaction solution is stirred on for 4 hours at 80° C, then raised to the reflux 
temperature (145° C), mai nt a ine d for 15 minutes at this temperature, cooled to 70° 
C and mixed with 50 parts of 2N-hydrochloric acid. The precipitated product of the 
formula 



?3 -m H 3 C 4 



N W N 



15 



OCH2CH-CH2 

!0 is filtered off at room temperature and dried at 80° C under vacuum. Yield: 20 parts. 20 
The analytically pure product obtained by recrysttllisation from benzene +cyclohexane 
melts at 141 to 142° C 

C^N.O, C H N 

calculated 76.86 6.22 9.61 
S found 77.05 6.22 9.54. 25 

When allylbromide is replaced by 11.5 parts of sodium chloroacetate, there are 
obtained 9.4 parts of the compound of the formula 

^ CH 3 HgC 
N^ C >N 
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The analytically pure product obtained by recrystallisation from aqueous dioxane 
melts at 215 to 216° C 

QAN s 0 4 C H N 

calculated 71.19 5.53 9,23 
5 found 71.26 5.58 935. 5 

Example 17. 

20 Parts of the compound of the formula (38), 8 parts of potassium carbonate 
and 7 parts of benzylchloride are taken up in 200 parts of acetone, and the resulting 
solution is refluxed for 4 days, then mixed with 100 parts of water; the precipitated 
10 product of the formula 10 




(41) 

is filtered off, washed with water and dried at 80° C under vacuum, Yield: 23.9 
parts. The analytically pure product obtained by recrystallisation from dichloro- 
benzene+ methanol melts at 164° C 

15 QaH 2fl N 3 0» C H N 15 

calculated 78.82 6.00 8.62 

found 78.83 5,83 8.43. * 

When benzylchloride is replaced by the equivalent amount of pararchlorobenzyi- 
chloride, the acetone by dioxane, and instead of for 3 days the reaction is continued » 
> for 12 hours, the product of the formula 20 



CHj H 3 C 

' -OH 



ocH 2 ^-a 

is obtained in similar yield and purity, melting at 153 to 155° C 

QsH^HACl C H N CI 

calculated 73.62 5.41 8.05 6.79% 

found 73.M 5.47 7.97 6.91%. 25 
Example 18. 

20 Parts of the compound of the formula (38) and 150 parts of ethylene chloro- 
hydrin are dissolved in 150 parts of dimethylformamide, whereupon within 1 hour at 
80° C a solution of 20 parts of sodium hydroxide in 20 parts of water is dropped in. 
When all sodium hydroxide has been added, the batch is cooled to room temperature 30 
and the precipitated product of the formula 
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f 43 ) CH 3 H 3 C 
' rOH 



OCHgC^OH 

is suctioned off and washed with water. For a first purification the product is pastes} 
in the cold in water and hydrochloric acid, suctioned off and dried at 80° C under 
vacuum. Yield: 13.5 parts. The analytically pure product obtained by recrystallisation 
5 from aqueous dioxane melts at 176° C 

C^H^O, C H N 

calculated 73.45 6.16 9.52 
found 73.37 5.88 925. 

Example 19. 

10 20 Parts of the compound of the formula (38), 8 parts of potassium carbonate 

and 12.2 parts of chloroacetic acid ethyl ester are taken up in 200 parts of acetone and 
the resulting solution is refluxed for 3 days. For processing the reaction mixture it is 
poured into 1000 parts of water and acidified with hydrochloric add. The precipitated, 
resinous products are taken up in ethyl acetate, agitated with hydrochloric acid and 

15 washed neutral with water. The ethyl acetate extracts are dried over sodium sulphate 
and evaporated to dryness. Yield: 23 parts. The product of the formula 



5 1 



-OH 
OCH2OOOC2H5 
(44) 

is recrystallised from cyclohexane and melts at 94 to 97° C 

Q.Hj.N^ C H N 

20 calculated 72.03 6.05 8.69 

found 71.90 5.95 8.78. 



10 
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20 



Example 20. 

20 Parts of the compound of the formula (38), 2.8 parts of potassium hydroxide 
and 10 parts of ^bromobutyric add ethyl ester are dissolved in 150 parts of ethylene- 
25 glycol monomethyl ether. The reaction solution is heated for 3 hours at 35 to 40° C 25 
and then for 14 hours at 65 to 70° G The predphated product of the formula 
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0CH2CH^C00C 2 H 5 ' 



is suctioned off and recrystaJlised from benzene!.* methanol. Yield after two recrystal- 
lisations: 12.7 parts. Melting point 125 to 126° C 

CiH,»Na0 4 C H N 

calculated 72.77 6.50 821 
found 72.40 629 8.13. 

When y-hromobutyric acid ethyl ester is replaced by the equivalent amount of 
crotylbromide, die product of die formula 



^ CH 3 Hf 



If OH 




OGH 2 CH<HCH 3 



9 



is obtained in a similar purity and yield, melting at 159 to 160° C 10 

QAVJOt C H N 

calculated 77.13 6.47 9.31 
found 77.15 6.40 9.47. 

When y-bromobutyric acid ethyl ester is replaced by the equivalent amount of 
bromoacetic acid glycol ester, the product of the formula 15 

(47) > H3C 





OCHgCOOCHgCH^ 

is obtained in a similar purity and yield, melting at 93 to 94° G 

C^N.0, C H N 

calculated 69.72 5.85 8.41 

found 6951 5.93 839. 20 
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Example 21. 

A film about 60/* thick is prepared from a 10% acetonic solution of acetyl- 
cellulose, containing 1% of the compound of the formula (24) referred to the weight 
of acctylcellulose. The dried film reveals the following values of light transmission in 
percent: 





Light tr 


msmissioo in 


Wavelength 
in mji 


unexposed film 


film exposed for 100 


280 to 370 


0 


0 


380 


9 


9 


390 


44 


44 


400 


72 


72 


410 


83 


83 



10 



15 



20 



25 



30 



35 



40 



Similar results are obtained with the compound of the formula (11), (14) or (47). 

Example 22. 

10.000 Parts of a polyamide in chip form, prepared in known manner from 
hexamethylenediamine adipate, are mixed for 12 hours in a tumbler with 30 parts of 
titanium dioxide (rutil modification) and with 50 parts of the compound of the formula 
(11), (14), (24), (38), (40), (43) or (47). The chips treated in this manner axe then 
melted in a boiler heated with oil at 300 to 310° G, after having displaced the atmos- 
pheric oxygen from it by means of superheated steam, and the melt is stirred for half 
an hour, then expressed under a nitrogen pressure of 5 atmospheres (gauge) through a 
spinneret, and the cooled filament spun in this manner is wound on a spinning bobbin. 
The tear strength of the resulting filaments after stretching is much less reduced by 
the action of light than that of filaments manufactured in the same manner but without 
addition of the compound of the formula (11), (14), (24), (38), (40), (43) or (47). 

Example 23. 

A paste from 65 parts of polyvinyl chloride, 32 parts of dioctyl phthalate and 
0.2 part of the compound of the formula (10) is rolled to and fro on a calender heated 
at 145 to 150° C to form a foil about 0.5mm thick. The polyvinyl chloride foil manu- 
factured in this manner absorbs all ultraviolet rays within the range of 280 to 38Qm/i 

Instead of the compound of the formula (10) there may be used any one of trfc 
compouncU of the formulae (11) to (19), (21) to (25), (27) to (30), (32) to (36) and 
(39) to (47). 

Example 24. 

1.0 Part of the compound of the formula (11) is dissolved in 50 parts of N-sodium 
hydroxide solution and 100 parts by volume of ethanoL 3000 parts of water and 3 parts 
of an aqueous solution of the adduct from 35 mols of ethylene oxide with 1 mol of 
stearyi alcohol are then added. The resulting solution is neutralised with 10% sulphuric 
acid while checking with a potentiometer until the pH value has reached 7, whereupon 
a fine dispersion forms. 100 parts of a fabric from polyamide fibres (prepared from 
hexamethylenediam i ne and adipic acid) are immersed in the bath at room temperature, 
the whole is slowly raised to the boil and the fabric is then treated for another hour 
at the boil, then removed from the bath, rinsed in cold water and dried. 

The fabric treated in this manner displays after 100 hours* exposure to a xenon 
lamp a much lesser drop in tear strength than when the compound of the formula (ID 
has been omitted. v ' 

Similar good results are obtained when the compound of the formula (11) is 
replaced by the compound of the formula (10), (12), (13), (38) or (40). 
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Example 25. 

A paper pulp is manufactured in a Hollander from 

150 parts of bleached sulphite or sulphate cellulose 
60 parte of zinc sulphide 

5 3 parts of a finely dispersed aqueous paste containing 30% of the azo pigment 5 

of the f onnula 

fl t H0-j>C% 
* N3 C "@- N C ''r fO-mQ and 
5000 parts of water, m . 

The decor a tive paper prepared from this pulp is immersed with untreated tissue 
10 or overlay paper in a bath consisting of 10 

100 parts of a pulverulent, curable, water-soluble condensation product from 1 mol 

of melamine and about 2 mols of formaldehyde, and 
100 parts of a mixture consisting of a solution prepared from 0.5 part of the compound 

of the formula (10), (12), (13), (38), (40), (44) or (47) in 19,5 parts of dimethyl- 
15 formamide diluted with 80 parts of water. m 15 

The excess resin solution is then removed and the papers are dried. 

The decorative paper prepared in this manner, together with the treated tissue 
paper used as cover sheet, is pressed on a substrate consisting of a layer of phenol paper 
and blocking sheets impregnated with mdamme resin as interlayer for 10 minutes at 
20 140 to 150° C under a pressure of l$0~kg per square centimetre. 20 

After having been exposed in a fedeometer (^colour-radiomete r " is a Registered 
Trade Mark) the resulting laminate is much faster to fight than a similar laminate that' 
does not contain the compound of the formula (10), (12), (13), (38), (40), (44) or (47). 

Exam&b 26. 

25 A mixture of 100 parts of polyethylene and 0 2 part of a compound of the * 25 

formula (10), (12) to (1& (21) to (25% (27) to (30), (32% (34), (35), (3?) » (47);- 
adei 



rolled on a calen at 130 to 140° C. to form a foil which is then pressed at 150° G. 

The polyethylene foils obtained in this manner are substantially impermeable to $ 
ultraviolet rays of a wave-length of 280 to 380mp. 

30 Example 27. 30 

A mixture of 100 parts of polypropylene ("Moplene" (Registered Trade Mark) 
AS) and 0.2 part of a compound of the formula (12) to (19), (21), (23), (25), (27), 
(30), (35), (36), (39), (42) or (47) is made into a fleece on a calender at 170° C, and 
then pressed into a sheet 1 mm thick at 230 to 240° C under a pressure not exceeding 
35 40 kg per square centimetre. 35 
The resulting polypropylene sheet does not transmit ultraviolet rays within die 
range from 280 to 380uu*. 

Specification No. 975,966 describes and claims the stabilisation of polymeric 
material by the incorporation of 0.01 to 10% by weight of an ultraviolet light absorber 
40 of the formula: 40 



Nr3 



R3 

wherein X, Y and Z are each aromatic carbocyclic radicals of less than three benzene 
rings, fused or linked, X being substituted by an hydroxy group ortho to the point of 
attachment to the triazine ring; and each of R, R 1 , R», R*, R*, R 5 , R § , R T and R B being 
one of the following: hydrogen, hydroxy, alkyl, cycloalkyi, alkoxy, sulfo, carboxyi, 
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halo, haloalkyl or acylamino. This specification also claims certain such ultra-violet 
light absorbers as new compounds, namely compounds of the formula: 




wherein Q is hydrogen or alkyl; and each of R, R* R«, R», R 4 , R* and R* is hydrogen, 
hydroxyl, alkyl, cycloalkyij alkoxy, sulf o, carboxylj halo, haloalkyl, aryi or ac ylamino ; 5 
and wherein n is 0 or 1, with the proviso that n is 1 if R, R«, R 8 , R 5 and R* are 
hydrogen and R 1 and R 4 are ortho hydroxyL The ultraviolet light absorbers of the 
present invention show certain advantages over the absorbers of 975,966 in that their 
use does not result in significant discolouration of the materials in which they are 
incorporated even after prolonged exposure to light Further, the present ultraviolet 1A 
light absorbers are of such solubility in substrates such as unsaturated polyester 
copolymers that their incorporation does not seriously diminish translucence. 

WHAT WE CLAIM IS: — 

1. Hydroxyphenyl-1: 3: 5-triazines of the formula: 

CD Ijf 

15 N'S 15 

in which R is a phenyl radical bound through a cyclic carbon atom directly to the 
ttiazine ring, and containing a hydroxyl group in the ortho^posMan to the bond to the 
triazine ring, and also containing a group of the formula — O^-W, in which W is an 
alkenyl or substituted alkyl group, and 
20 in which A and X are identical or different and each is a substituted or unsubstituted 20 
phenyl radical bound through a cyclic carbon atom directly to the triazine ring. 

2. Hydroxyphenyl-1 : 3 : 5-triazines as claimed in claim 1, in which R has the 
formula* 



(2) y/ 




25 in which V x and U 8 are identical or different, and each is hydrogen, a hydroxyalkyi 25 
group, a halogen, a Q — C 8 alkyl or alkoxy group, or a phenyl or phenylalkyi group, 
and 

in which W is a Q — C 8 alkenyl group or a substituted alkyl group. 

3. Hydroryphenyl-1 : 3 : 5-triazines as claimed in claim 2, in which U x and U 2 

30 are hydrogen, and W is a Ci— - Cj alkenyl, hydroxyalkyi, hydroxyalkoxyalkyl, halo- 30 
genoalkyl, cyanoalkyi, carboxyalkyl, carbalkoxyalkyi, phenylalkyi or a halogenophenyl- 
alkyi group, or a phenacyl group. 

4. Hydroxyphenyl-1: 3: 5-triazines as claimed in any of claims 1 to 3, in which 
the groups A and X are identical or different, and are represented by R as defined in 

35 formula (1). 

5. Hydroxyphenyl-1: 3: 5-triazines as claimed in claim 4, in which A and X are 
identical or different, and are represented by one of the formula: 



35 
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(3) W 



0. 



V 0H 

in which W has the mqanfag ascribed in fonnula (2); 

(A) W 2 



■i' 

o 



in w hich yff 2 is hydrogen or die meaning ascribed to W in fonnula (2); and 



C5) 




in which U is hydrogen, a halogen or a Q — C 4 alkyi or alkoxy group, or a phenyl 
group; 

and U s is hydrogen or a Q— C 4 alkyi group. 

6. The compound of the fonnula 

OH 

• H0CH 2 rCH 2 -0^^ N ^C^P<H^-.O-{%CH 2 OH. 

7. The compound of the formula 

QH HO. 

M 



8. The compound of the formula 

OH HO 

QcH^-^^c-^ocHa-O 
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9. The compound of the formula 



OH HO 
HOCH 2 CH20^^ N ^-K OC ^CH 2 OH 



10. The compound of the formula 



OH tiO 

^ W-O-f ^-b-o-cHe^ct 

• 6 



11. The compound of the formula 



OH HO 
H^CH2p-^.^ Nv 9-^0CH2CH.CH2 



H 3 C-C-CH S 
CH3 



12. The compound of the formula 



OH HO 

HOCH2(^^C^ Nv C-^a2CH20dl2C»20H 



H3C-9-CH3 



13. The compound of the formula 



OH HO 
C 2 H 5 OOCCH20-^C^ Nn C-^-OCH 2 COOC2H 5 



10 10 



H3C-9-CH3 
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14. The compound of the formula 

OH HO" 

OCH3 

15. The compound of the formula 

H? ^vN^ OH 



16. The compound of die formula 



4r* 



OH 

17. The compound of die fonnula 

■CH3 H 3 C 

18. The compound of the fonnula 



H3C- 

10 "*,c n 10 

0CH2C00C2H5 

19. Hydroxyphenyl-l:3:5-tria2ines according to claim 1 substantially aa herein- 
before described. 
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20. A process for protecting organic materials from the harmful effects of heat, 
air and especially ultraviolet rays, wherein a hydroxyphenyi-1 : 3 : 5-triazine as claimed 
in any one of Claims 1 to 19 is incorporated with, ox fixed on, the organic material 
to be protected itself or a substrate eontfli^g said material or a filter layer placed on 
top of said material 

21. A process according to claim 20 substantially as hereinbefore described 

22. Organic materials protected from the harmful effects of heat, air and 
especially ultraviolet rays obtained by a process claimed in claim 20 or 21. 

J. A. KEMP & CO., 
Chartered Patent Agents, 
14, South Square, Gray's Lm, London, W.G1. 
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